Multiple muscarinic receptor subtypes in the canine pulmonary circulation.
The vascular response to the muscarinic receptor agonist acetylcholine (ACh) in the presence of selected antagonists was examined in the isolated blood-perfused canine left lower lung lobe under conditions of normal (resting) and elevated vascular tone. At normal vascular tone, ACh (1-5 mumol) produced a dose-dependent increase in pulmonary arterial pressure (Ppa), total pulmonary vascular resistance (PVR), and downstream resistance (Rds) without altering upstream resistance (Rus). Pirenzepine (50 and 100 nM), the prototype M1-selective antagonist, and gallamine, an M2-selective antagonist, as well as atropine (50 nM) and secoverine (100 nM), nonselective antagonists, attenuated (P less than 0.05) the ACh-induced increase in Ppa and Rds. With elevated vascular tone induced by serotonin infusion, ACh produced a dose-dependent increase in Ppa in 19 of 25 lobes, although Rus decreased while Rds increased in all lobes. At high vascular tone, pirenzepine or gallamine attenuated the ACh-induced increase in Rds, whereas Rus was not affected. Secoverine and atropine antagonized ACh-induced increases in both Rds and Rus. The pA2 values (i.e., the negative log antagonist concentration requiring a doubling of ACh dose for an equivalent increase in Rds) for gallamine, pirenzepine, secoverine, and atropine were 6.1 +/- 0.1, 7.4 +/- 0.1, 8.3 +/- 0.2, and 10.2 +/- 0.3, respectively. These results suggest that 1) ACh increases PVR in the dog by constricting the venous segments (downstream) of the pulmonary circulation via activation of pulmonary vascular muscarinic receptors under conditions of both normal and elevated vascular tone, 2) both M1- and non-M1-muscarinic receptor subtypes appear to participate in mediating the ACh-induced increase in Rds, and 3) ACh moderately relaxes the upstream (arterial) vessels, especially under conditions of elevated tone.